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a specialized nature, describing particular techniques. The editors 
are to be congratulated iu obtaining and classifying sixty four of 
such chapters in these twelve sections of this useful book. The 
sections in turn deal with methodology in particular areas that 
include gene nomenclature, enzyme modelling and protein 
modification; foreign (heterologous) gene expression in bacteria 
and yeast; genetic polymorphism; immunochemical methods, e.g. 
for isolation; assay of messenger RNA expression; regulation 
induction and turnover; cell culture including induction protocols 
in hepatocytes; regulation of gene transcription; assays for 
eytoehromes P450 and related activities (including activation of 
xenobiotics, using the Ames Sahnone[la test to detect mutagens); 
design and characterization finhibitors; isolation procedures and 
extrahepatic forms of cytochrome P450. 
Presentation of the detailed escription of the latest echniques 
in the study of cytochromes P450 gathered together (and 
classified) in this book will allow even further expansion of the 
practical and theoietical interest in this important field. Well 
documented techniques (and the appropriate control reactiong 
and pitfalls) are a prerequisite o a continued rapid advance in the 
understanding of this remarkable superfamily. Determination of
enzymes' full spatial conformation by X-ray diffraction studies on 
single crystals (where available), coupled with computer 
predictions of enzyme-substrate binding interactions will make a 
contribution to enzymology that iiluminmes the mechanism of 
action also of many other famili~ of enzymes. Furthermore, the 
ubiquitous occurrence ofcytoehromes P,450 will allow the detailed 
study of its molecular evolution and lead to the understanding of 
structure-function relationships in forms of this enzyme found, for 
example, in bacteria, yeasts, the common mussel and in tissues of 
a variety of mammals. This volume in the superb 'Methods in 
Enzymology' series will make a significant contribution to the 
advance of this subject area. 
Alan Wiseman 
Carbonic Anhydrase: From Biochemistry and Genetics to Physiology and Clinical Medicine; Edited by F. Botr6, G. Gros and 
B.T. Storey; VCH Verlag; Weinheim, 1991; xvi + 467 pages. DM 186,00, £70.00. ISBN 352728365x 
Tiffs volume represents the proceedings of the International 
Workshop on carbonic aahydrase, held in Spoleto. Italy in March 
1990. This meeting represented a gathering of the majority of 
research workers currently studying this enzyme in all its diverse 
facets, as indicated by the title. 
The contents are divided into five sections representing (1) 
Biochemistry, Structure and Mecl]anisms, (2) Genetics and 
Molecular Biology and lsoenzymes, (3) Secretory Systems, (4) 
Metabolism and Hormonal Control, and (5) Respiration and 
Bone. Within each section there are a number of contributions 
with a great variety of approaches, both in breadth and depth, and 
the individual fiavour of each ~opic is evident. However, care has 
been applied to the design of the workshop and thus the balance 
is good. Just to illustrate the wide variety of areas covered, one 
can see (Section i) that site-directed mutagenesis is an important 
new tool in enzyme kinetics, and several contributions address the 
use of this technique. However, tile more classic crystallographic 
approach isalso well covered. With at least eight gene loci for CA 
isoenzymes ineukaryotes there is extensive coverage of structure, 
function and regulation at the 8en¢ level in Section 2. An ¢aample 
of a new approach in this section is "Carbonic anhydrase 1II 
Expression and Promotor Function: Preliminary studies on 
cultured cells and transgenic mice' by Yvonne Edwards and 
colleagues, The relevance of this enzyme in clinical medicine is well 
covered, in particular the use of specific drugs to inhibit activity. 
For example, one contribution in Section 5 by Wistrand and 
Lindquist decribes 'Design of carbonic anhydra~ inhibitors and 
relationship between the pharmacodynamics and pharmacokinet- 
ies of Acetazolomide'. 
All in all this volume is a good research compendium giving the 
carbonic anhydrase "state-of-the-art cross the world' in 1990. 
Nick Carter 
Ionic Channels of  Excitable Membranes (second edition); By Bertil Hille; Sinaaer Associates (distributed by W.H. Freeman); 
Sunderland, MA, 1992; xiv ÷ 607 pages. £37.95. ISBN 0878933239 
Some eight years separate the appearance of the second edition 
of this (in the best sense) formidable treatise on ion.conducting 
daannels from that of its predecessor. The "slim book', as the 
preface modestly terms it, has grown by some 50%, with the 
inclusion ofl'our entirely new chapters (on iniracellular responses, 
intercellular coupling, the structures of channel proteins and the 
ccll-~iology of channels) and substantial additions to all of the 
others, This increase in size largely reflects the burgeoning of 
strttctural studies on channel proteins through recently-developed 
molecular biological approaches. 
A short introductory section concisely revises the basic 
equations defining the electrical properties of membranes and 
channels, and is fundamental to understanding the two major 
sections that follow. In the first of these, containing eight chapters, 
classical biophysical studies on the squid giant axon are elegantly 
described and explained; this leads to accounts of the 
electrophysiology of Na% K'-, Ca"'- and Cl--(:onductin8 
channels, and of their roles in various cellular processes - electrical 
and chemical synaptic transmission, sensory mechanisms and 
transepitheliai transport. The treatment of these topics is 
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particularly succesful in integrating the clectrophysiological and 
biochemical views of these processes, and, as might be expected, 
in emphasizins the roles of ion-channels in modulating them. 
The second section (eleven claapters) is mainly devoted to the 
molecular mechanism of action of channel proteins, and 
progresses from considerations ofthe behaviour of ions in solution 
and the conductive properties of pores to the development of 
molecular models for conduction, and the blocking and sating of 
channels. It closes with short accounts of the expression of 
channel-protein genes, and the targeting of their products, and of 
channel evolution and diversity, Once again the material is viewed 
primarily from an electrophysiological standpoint, but will b~ 
found accessible by biochemists with biophysical leanings. 
The size of this book and the amount of detail it contains 
probably disqualify it as a general undergraduate xt - Stein's 
"Channels, Carriers and Pumps', with its much broader coverage, 
meets this need admirably - but final-year biochemists, 
pharmacologists and physiologists will surely lind in it much that 
is valuable to them. To those teaching or carrying out research in 
this field it will be indispensible, as the most compendious and 
illuminating single volume available on this fast-growin~ topic. It 
is up to date (references up to 1991), very nicely produced and, as 
specialist books go, not expensive: there can be no reservations in 
recommending it, 
D,K. Apps 
Progress in Membrane Bioteehnology; Edited by J.C. Gomez-Fernandez,  D. Chapman and L, Packer; Birkh.;iuser Verlag; 
Basel, 1991; viii + 340 pages. $Fr  98.00, DM 118.00. ISBN 3764326662 
This book contains twenty-three contributions and is a useful 
addition to the literature on membrane biotechnology. Membrane 
biotechnology is a relatively new and rapidly expanding area of 
research and the topics covered, in depth, in this book range fi'om 
basic membrane studies ~o some recent echnological pplications. 
A major theme of this book is the importance of protein-lipid 
interactions to the development of membrane biotcchnology. The 
techniques used in the study of biomembrane structure, in 
particular the use of Fourier transform infrared (FTIR) 
spectroscopy to examine membrane proteins, are covered in the 
first contribution (pp. 1-11). This is followed by a eontribut!on 
(pp. 12-29) on the use of time- resolved X-ray diffraction methods 
in conjunction with thermal and densitomctric measurements to 
characterise phase transitions i~l lipid- water systems. A guide to 
the use and development of computer-based molecular graphics 
for the representation f lipid structures, e,g. NanoVision (allows 
skeletal, ball-and-stick and van der Wools depictions) is found in 
the fourth contribution (pp. 40-51). An examination of tile 
structural activity of platelet activating factor (PAF) in the 
membrane lipid bilayer in comparison with non-bioactive 
asymmetric phospholipids i made in the ninth contribution (pp. 
118-139). 
The location and dynamics of the lipophilic chain-breaking 
antioxidant, a-toeopherol (it donates a hydrogen to lipid peroxyl 
and alkoxyl radicals, thus terminating the chain reaction of 
peroxidation by scavenging chain-propagatin 8 radicals), in 
membranes i examined in the eight contribution (pp. 98-117). 
The ability ofct-tocopherol to be enzymically regenerated from its 
chromanoxyl radical (formed as a result of labile hydrogen 
donation) enables it to protect and stabilize membranes against 
free radical-mediated oxidation, and this is discussed ill the tenth 
contribution (pp. 141-154), 
Liposomcs are important in pharmaceutical, biological and 
medical research and have been found to be highly effective 
carriers for vaccines (thirteenth contribution, pp. 195-202). Anti- 
cancer drugs, in particular anthracyclines and platinum 
compounds, have been successfully encapsulated in liposomes. 
This liposomal approach is being used ill the therapy of ovarian 
callcer with doxorubicin (fourteenth contribution, pp. 203-213). 
Another interesting liposomal application is the use of liposomes 
to encapsulate haemoglobin to form a red blood cell substitute. 
This can be used in the production of an artificial oxygen-carrying 
fluid (blood replacement) for use in transfusions (fifteenth 
contribution, pp. 214--226). 
The plasma membrane of turnout cells is of importance in 
relation to tile clinical problem of cellular multidrug resistance, 
and has also recently been proposed to be directly involved in the 
mechanism of action of the drug, tamoxifen, which is used in both 
the treatment and more recently the prevention of breast cancer. 
In the sixteenth contribution (pp, 227-239) it is reported that 
decreased cholesterol and increased phosphatidylserinc content 
increaees the binding and thus the effectiveness of the 
anthraeyclin¢ anti-cancer drug, daunomycin. This is in contrast to 
the mode of action of tamoxifcn, which is thought o structurally 
mimic the ability of cholesterol to stabilize the plasma membrane 
and thus hinder cancer cell proliferation. 
A most useful feature of this informative book is that the 
contributions contain a Materials and Methods section, The 
references do tend to be rather brief, however, and the index would 
certainiy b,-nefit from expansion, This book will be of great benefit 
to research workers in the many and diverse subject areas 
encompas.~ed bymembrane biotechnology. 
Helen Wiseman 
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